Type I and type III collagen synthesis and composition in the valve matrix in aortic valve stenosis.
Changes in the collagenous matrix may contribute to the pathogenesis and progression of human aortic valve stenosis (AS). To evaluate the significance of collagen I and III in the pathogenesis of AS, we studied their synthesis in diseased valves. Type I and type III collagen mRNA expression and the immunohistochemical localization of the collagen antigens were studied from 36 AS and 2 normal aortic valves. The concentrations of propeptides and telopeptide structure of type I (PINP, PICP, and ICTP) and those of III collagens (PIIINP and IIINTP) were measured by radioimmunoassays in soluble tissue extracts and trypsin-solubilized calcified and non-calcified matrices of 11 AS and 24 healthy aortic valves of different ages. The synthesis of type I collagen, localized in the myofibroblasts adjacent to calcified nodules, was two- to three-fold in the AS samples compared to the controls. The proportion of collagen in the total protein fraction was 90% in the healthy valves, 50% in the non-calcified matrix, and 10% in the calcified matrix of AS valves. In the calcified valves, the ICTP content was six-fold compared to the age-matched controls and two-fold compared to the young control group. In the controls, the amount of ICTP in type I collagen decreased with age (r=-0.908, p<0.001) and was replaced by other cross-linked C-telopeptide structure. The concentration of type III collagen decreased during aging (r=-0.753, p<0.001). The decrease in total collagen content, despite the increase in type I collagen synthesis indicates an increase in collagen turnover in AS. The calcification of the aortic valves is accompanied by increased amount of ICTP in type I collagen.